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Tab. 1 The basic data calculated on the equivalent

enthalpy drop method

7 6 5
/kJ + kg™ 2423.1  2467.0 2515.8
/kJ + kg™ 148.3 132.9 0.0
/K] = kg™ 149.3 132.4 124.0
/K] = kg™ 239.9 417.3 573.7
! % 9.90 16.92 22.80
1 7
2
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Fig. 2 The slag cooler and No.7 low—pressure heater

arranged in series by part of the condensated water

3 7
Fig. 3 The slag cooler and No.7 low—pressure

heater arranged in parallel
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Fig. 4 The slag cooler and No. 6 low-pressure

heater arranged in parallel
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AH, = a;(h; - t,) m, (3)
2:
AH, = o (h; = t,)m, + 71, (4)
3:
AH, = a; (h; = t,) m5 + T4m, (5)
 AH,. AH,. AH,— kJ/
kg; o a =D, /D, %;D,—
t/h; Dy— t/h; h,—
kJ/kg; t,— kJ/kg;
tt,—7 6 kI /K, 7, 12~
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Tab. 2 The operation data of unit

1 2 3

/MW 298.75  301.92  299.46

/teh! 266.66  235.44  217.58

IMJ * kg™! 9.91 12.56 13.57

/teh"! 892.01  950.51  897.36

/teh! 753.7 808.08  770.12

/MPa 1.74 1.82 1.73

/teh! 511.41 566.25  547.42

/C 53.1 62.9 61.5

/kJ +kg™'  222.22  263.23  257.37
Q=(H-H) G (6)
Ag = (AH,/H) - q, (7)
Ab = Ag/(n, *0Q.) (8)
“H, H,— N klJ/kg; G—

t/h; AH, —
kJ/kg; H—
kl/kg; g, —
kI/(kW « h); n,—
91%; Q. — 0.
=29 270 kJ/kg.

2 (6) . (7). (8)
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Tab. 3 The economy analysis of each scheme
4
1 2 3
1 32.76 14.71 13.30
(1) 3
2 32.76 14.71 13.30
/GJ=h™! 1 7
3 11.64 11.96 11.53
1 3.635 1.532 —-1.467
1 2 _3.807 4447 _4.812 3.54 -8.76 kJ/( kW * h) 0.133
/k) = kg~
: 3 -15.898 -17.643  —19.953 -0.329 g/(kW « h) .
1 8.76 3.69 3.54 (2) 9.91 MJ/kg  13.57 MJ/kg
2 -9.17  -10.72 -11.6 0.329 g/( kW = h)
/kJ - (kW.h) !
3 -38.31 -42.51 -48.08 0.133 g/( kW * h)
1 0.329 0.139 0.133
2 -0.344 -0.402 -0.436
Jg - (KW *h) ! .
3 —-1.438 -1.596 —-1.805
3 1 .CFB
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the number of cycles or frequency corresponding to the stress amplitude corrected totals 12700 far greater than the
frequency for starting up the boiler from the cold state during its service life period therefore ensuring that the boil—
er is always safe during its start-up and operation period. Key words: startup separator cold-state startup tempera—

ture field stress field life characteristics

= Comparison and Analysis of the Superheating
Degree Utilization Versions for a Ultra-supercritical Unit Under the Off-design Operating Conditions
LIU Ying-hua ( Shenhua Guohua ( Beijing) Electric Power Research Institute Co. Ltd. Beijing China Post

Code: 100025) //Journal of Engineering for Thermal Energy & Power. —2016 31(1). =71 =75

In the light of the problem that the superheating degree of the recuperative steam extracted in the thermal systems of
large-sized ultra-supercritical units is excessively high studied were the specific features of the change in the super—
heating degree of the steam extracted in the thermal system of a ultrasupercritical unit and compared and analyzed
were the thermal performance and energy—saving effectiveness of two kinds of superheating degree utilization ver—
sion 1. e. externally installed type steam cooler and recuperative type small-sized steam turbine. It has been found
that both externally installed type steam cooler and recuperative type small-sized steam turbine versions can effec—
tively lower the superheating degree of the steam extracted from the ultra-supereritical unit under various operating
conditions and reduce the coal consumption of the unit. The recuperative type small-sized steam turbine version can
lower the superheating degree of the steam extracted from several stages at a same time thus its energy-saving effec—
tiveness is better than that of the superheating degree utilization version by using a one-stage externally-installed
type steam cooler. Under the design operating condition the recuperative type small-sized steam turbine version can
save coal by 1.34 ¢/kWh two times higher than that of the externally-installed type steam cooler version. When the
load goes down the energy-saving result of the externally-installed type steam cooler version slightly becomes good

however that of the recuperative type small-sized steam turbine version conspicuously becomes poor thus the results
achieved by adopting both energy saving versions get close to each other. Key words: ultra—supercritical unit off—

design condition superheating degree utilization thermal performance analysis

CFB = Analysis and Comparison of the Bottom Slag Waste Heat Recov-

ery Versions for a CFB ( Circulating Fluidized Bed) Boiler Unit SU Yin+iao SU Tiexiong MA Li-
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giang ( College of Mechanical and Power Engineering North University of China Taiyuan China Post Code:
030051) LI Yong-mao ( Shanxi Pingshuo Gangue-fired Power Generation Co. Ltd. Shuozhou China Post Code:

036800) //Journal of Engineering for Thermal Energy & Power. —2016 31(1). =76 —80

With a 300 MW CFB boiler unit operating in a combined slag removal mode by adopting roller slag coolers and air—
water slag coolers serving as an example the equivalent enthalpy drop method was used to calculate analyze con—
trast study and case verify the influence of the three bottom slag waste heat recovery versions chosen on the cost-ef—
fectiveness of the unit. It has been found that the lower the heating value of the coal burned the bigger the space for
utilizing the bottom slag waste heat recovered and the more conspicuous the energy-saving effectiveness. When the
optimum bottom slag waste heat recovery version is chosen the heat rate of the unit can reduce by 3.54 kJ/( kW ¢

h) to 8.76 kJ/( kW * h) and lower the standard coal consumed by 0. 133 g/( kW * h) t0 0.329 g/( kW < h) . Af-
ter the unit has been subjected to an optimization and reconstruction the actual operation results are in good agree—
ment with the theoretically analytic results above-mentioned thus offering reference for the waste heat utilization of
other units of the same kind. Key words: circulating fluidized bed low heating value slag cooler equivalent enthal-

py drop thermal cost-effectiveness

= Analysis of the Factors Influencing the Drift of Inhalable
Particles in a Standing Wave Acoustic Field SONG Xiao-tong FAN Feng=xian ( College of Energy
Source and Power Engineering Shanghai University of Science and Technology Shanghai China Post Code:

200093) //Journal of Engineering for Thermal Energy & Power. —2016 31(1). —81 -86

With the viscosity—caused entraining force unsteady forces and drifting forces received by the inhalable particle mat—
ters in a standing wave acoustic field being considered in a comprehensive way a kinetic model for particles was es—
tablished and based on the step-variable four-order Runge—Kutta algorithm a program was self prepared to seek so—
lutions. The drifting values of particles in various drifting forces were obtained and contrasted with the test values. To
this end the key drifting force was determined. On this basis the factors influencing the drift of particles were ana—
lyzed. It has been found that the non-symmetrical drifting force is regarded as the factor dominating whether or not
any drift occurs to the inhalable particle matters in the standing wave acoustic field and the influence of the acoustic
radiation pressure is very weak. The drift of the particles causes their movement space to greatly expand the interval

to reduce and the interaction to strengthen thus contributing to the acoustic agglomeration. Whether a particle drifts



